Introduction
============

An epidemic attacks or affects many persons simultaneously in a community -- and according to that definition, heart failure is indeed a present day epidemic. Recent estimates suggest that there are 26 million patients worldwide with heart failure ([@bib1]) and more than half a million people living with this syndrome in the United Kingdom alone ([@bib2]). From the health care system perspective, the burden is large: 1--2% of the NHS budget is estimated to be spent on heart failure, with 60--70% related to the costs of hospitalisation ([@bib3]).

The epidemiology
================

Epidemiological studies of new cases of heart failure in the United Kingdom have helped to clarify some of the key features of this syndrome. In the 1990s, the average age at first diagnosis was around 76 years, and the incidence was always higher in men than that in women, presumably related to the earlier onset of coronary artery disease in men ([@bib4]). The risk increases steeply with age in both sexes and reaches as high as 1.5% per annum in men over the age of 85 years. In those aged below 75 years, coronary artery disease accounts for more than 50% of cases, and more than 20% have a dilated cardiomyopathy as the underlying cardiac abnormality -- presumably many of these cases are familial ([@bib5]). Valve disease accounted for just over 10% of new cases in the 1990s, but this is likely to be increasing as our population ages, and senile aortic stenosis becomes increasingly common.

Echocardiography is key to the diagnosis of heart failure -- being the most readily available and economic manner of imaging the heart and gathering key information about its structure and function.

NHS audit data
==============

We are fortunate in the United Kingdom to have a national audit of patients discharged from hospital with a diagnosis of heart failure. In the most recently available data, from 2014/15, 56,915 cases from England and Wales were included in the audit, representing just under 80% of all heart failure admissions ([@bib6]). Echocardiography was performed in around 90% of these cases, with the use higher in those patients admitted to a cardiac ward (around 50% of patients) than those admitted to a more general or non-cardiac ward. In addition to non-cardiologists not using echocardiography as much as cardiologists (perhaps because their access is more restricted or because they do not realise how useful it can be), non-cardiologists are less likely to use all of the disease-modifying drugs for heart failure: ACE inhibitors, beta-blockers and mineralocorticoid receptor antagonists. Thankfully, heart failure specialist nurses reach an additional 20% of all patients, so that currently in England and Wales, around 80% of patients admitted to a National Health Service (NHS) hospital with heart failure are seen by either a cardiologist or a specialist nurse.

The echocardiographic data collected in the national audit are not detailed, but it shows that 70% have obvious LV systolic dysfunction. Valve disease is very common (over 30% of cases), but isolated diastolic dysfunction is only recorded for around 10% of cases.

The strategic context
=====================

It is clear that we are facing serious challenges in delivering world class care to all patients with heart failure. The National Health Service's current strategy, as outlined in The Five Year Forward View ([@bib7]), is to move care closer to patient's homes, to use technology to support better care and a better experience of that care and to support primary care in taking up a lot of the work that is currently done in hospital. This is a challenging time financially in which to enact such changes.

Guidelines and Quality Standards from NICE
==========================================

Thankfully, the National Institute for Health and Care Excellence (NICE) has issued clear guidance to the NHS in England as to what good care looks like for both chronic and acute (hospitalised) heart failure. It has also issued Quality Standards so that health care services, commissioners, patients and the public can judge the quality of care using a small number of carefully chosen metrics.

NICE issued guidance on chronic heart failure in 2003 and updated this in 2010 ([@bib8]) (and is currently updating this again). For acute heart failure, it issued its first guidance in 2014 ([@bib9]). The relevant Quality Standards were issued in 2011 for chronic heart failure (updated in 2016) ([@bib10]) and in 2015, for acute heart failure ([@bib11]).

For chronic heart failure, people with suspected heart failure should have an echocardiogram AND specialist assessment. This confirms the key role of echocardiography in the diagnostic work-up of heart failure. If the patient has had a previous myocardial infarction or has a very high level of serum natriuretic peptides, then the echocardiogram and assessment need to be delivered within 2 weeks ([Fig. 1](#fig1){ref-type="fig"}) ([@bib8]). Only some English hospitals can reach this benchmark currently. NICE does not stipulate the location of the imaging -- leaving this up to local services to determine whether community- or hospital-based facilities are the more appropriate. Figure 1Algorithm summarising the recommendations for the diagnosis of heart failure ([@bib8]). Reproduced from National Guideline Centre (2010) chronic heart failure: the management of chronic heart failure in adults in primary and secondary care, Clinical Guideline 108, Published by the National Guidelines Centre at The Royal College of Physicians, 11 St Andrews Place, Regent's Park, London, NW11 4LE. Copyright 2010 NGC. Reproduced by permission.

For acute heart failure -- when the patient's symptoms are so severe they require to be hospitalised -- new cases should have a measurement of natriuretic peptide in the emergency room or acute admissions unit, and if this elevated and heart failure is suspected, then an echocardiogram would be performed within 48 h of admission (irrespective of whether it is the weekend or not). Also, such patients should have input from the specialist heart failure team within 24 h of admission. In practice, this means a cardiology or specialist nurse consultation as part of the post-admission ward round or process.

Another very challenging Quality Standard is that all patients discharged from hospital with a diagnosis of heart failure should have a follow-up clinical assessment by a member of the community- or hospital-based specialist heart failure team within 2 weeks of discharge. This is in recognition of the high risk of readmission or death during the first few weeks. My own work suggests that currently, even in the youngest age groups with least co-morbidity, only 70% receive such follow-up and the average wait for this is 6 weeks ([@bib12]).

The challenges to delivery of good care
=======================================

The challenges are clear. Recent qualitative work has confirmed that major issues remain regarding access to diagnostic tests in primary and secondary care, with huge variability from one part of the country to another ([@bib13]). The All Party Parliamentary Group on Heart Disease (under the chairmanship of Stuart Andrew, MP for Pudsey, Horsey and Aireborough) has issued a report entitled 'Focus on heart failure' in response to evidence from an alliance of heart failure stakeholders (including health care professionals, the British Society for Heart Failure, the British Society of Echocardiography, patients and carers and the health care industry) ([@bib14]). It makes 10 recommendations to improve care and to transform lives for those with heart failure. These are shown in [Fig. 2](#fig2){ref-type="fig"}. Figure 2All Party Parliamentary Group on Heart Disease Focus on Heart Failure. Summary of recommendations ([@bib14]). Reproduced by kind permission of the British Heart Foundation. Copyright 2016 British Heart Foundation.

In its submission, the Alliance for Heart Failure made several key points regarding echocardiography: Echocardiography is a key test to support the diagnosis of heart failure and the national audit reports that is performed in 95% of hospitalised patients, although in many cases, this is unlikely to be performed within the recommended 48 h of admission.NICE recommends the use of natriuretic peptides and the patient's history to identify which patients should be referred by general practitioners for echocardiography and a specialist assessment and how rapidly. Access to natriuretic peptide testing is variable across England, and this hinders patient referral.The NHS does not collate data nationally to confirm whether patients are being seen in accordance within the standards set by NICE (for either acute or chronic heart failure).A postcode lottery in available clinical expertise affects the level and quality of treatment for patients with heart failure.There is an acute shortage of echocardiographers in the United Kingdom -- with only 44 individuals trained in the last year, with severe delays for many patients waiting for an echocardiogram.

Such a dearth of imaging expertise is threatening the delivery of good heart failure care across the United Kingdom. In its 2015 report, the British Cardiovascular Society and the Society for Cardiological Science and Technology recommended that models of delivery for cardiac physiology services are redesigned to improve clinical quality, affordability, patient experience and sustainability, including providing services in the community closer to where patients live and providing urgent and emergency treatment as soon as it is needed to return patients to health ([@bib15]). Additionally, the report highlighted the need for urgent action to address the 'considerable shortfall' in the current cardiac physiology workforce, which is inadequate to meet current demand and with marked variations in access to cardiac physiology investigations and significant waiting lists in some areas. Without a strategic plan locally and nationally, it is likely that these shortages will increasingly affect service quality and timeliness as time goes on.

Conclusion
==========

Heart failure is an epidemic that is upon us. It is clear what good care looks like, and when this is delivered, patients and their families can experience good results. Echocardiography is one of the key investigations to underpin a diagnosis of heart failure and to ensure the correct management plan is put into place. However, the current manpower issues for echocardiography are a major hurdle that must be overcome if the NHS can deliver the quality of care that NICE, health care professionals and patients demand.

Footnote
========

This review is based on the National BSE Invited Lecture, presented by Prof Martin R Cowie at the 2016 BSE Annual Clinical and Scientific Meeting, November 2016, London, UK.
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